Aims: Chylous ascites can be a problem after oncological abdominal surgery. The aim of this study was to report the incidence and the management of the problem. Methods: A retrospective study over a 2-year period of all oncological patients undergoing abdominal surgical procedures was carried out. Patients with resections in the upper abdomen and retroperitoneum were studied in more detail. Results: Twelve (7.4%) of 163 patients with complex surgical procedures developed a chyloperitoneum. Chylous ascites stopped in time with conservative management in nine patients. Three patients had a peritoneovenous shunt inserted with success. No relaparotomies to ligate leaking intestinal lymph vessels were necessary.
INTRODUCTION

treatment. The cisterna chyli at the level of the L1 and L2 vertebral
Here we report on our experience of chylous ascites bodies [1] [2] [3] can easily be damaged during retroperitoneal after abdominal surgery. surgery, such that chylous ascites occurs. [4] [5] [6] This problem usually becomes apparent 5-12 days with increased oral intake after surgery, when the drain fluid turns milky
PATIENTS AND METHODS
white.
We analysed the operating reports of all cancer patients Symptoms include peritonitis and ileus, indicating undergoing abdominal surgical procedures at the chylous leakage in an undrained abdomen, but mostly Netherlands Cancer Institute between June 1997 and only a gradual increase in the belly girth is seen. It may June 1999. lead to a shortage of electrolytes, fats, proteins, fatWe considered the patients who had a tumour soluable vitamins, lymphocytes, dehydration, weight loss resection in the upper abdominal region and the or even death because of sepsis. 1, 3, 4, 7 retroperitoneum with or without lymph node dissection Chyloperitoneum in cancer patients has previously to be at risk for chylous leakage. We analysed all patients been reported. 1, 3, 6, 8 However, there are few data on the with oesophagus, stomach and small bowel resection, incidence of chyle leakage after oncological abdominal hemi-hepatectomy, cytoreduction in peritoneal metasurgery. Most textbooks recommend first-line treatment stasized disease, radical nephrectomy, retroconsisting of a diet with medium chain triglycerides peritoneal lymph-node dissection (RLND) and retro-(MCT) or total parenteral nutrition (TPN). The MCT peritoneal sarcoma resection. are bound to albumin and directly absorbed into the Chylous leakage was defined as the presence of milky portal venous system, which diminishes the lymphatic fluid in drainage tubes or on aspiration in excess of flow and hopefully allows the chylous fistula to heal. 3 200 ml/day. A triglyceride ratio of chylous ascites vs There are no data on the success rate of this approach serum of more than two was considered diagnostic for chylous ascites. Standard initial treatment for chylous ascites used is a medium chain triglycerides diet via an intestinal feeding tube. Some patients received total parenteral nutrition. cases of persisting chylous leakage following MCT diet the origin could not be found. After discharge chylous ascites leaked from a small wound dehiscention. Despite and paracentesis, a peritoneovenous shunt (Denver⊂, Biomaterials, Denver, CO, USA) was inserted between dietary measures 53 l of chylous ascites were aspirated during repeated paracenteses over several months. He the abdominal cavity and the superior caval vein. This treatment was preferred to paracentesis, which led to suffered a weight loss of 15 kg (18% body weight) until a peritoneovenous shunt was inserted on day 102. In considerable weight loss due to the massive loss of chylomicrons from the ascites. patient 4, complaints recurred 1 week after chylous leakage had stopped and a normal diet was started. In spite of renewed MCT diet, massive chylous ascites was
RESULTS
diagnosed and a peritoneovenous shunt was inserted. In patient 6 chylous leakage persisted in spite of total A total of 1103 abdominal resections were registered, parenteral nutrition and MCT diet; substantial weight including laparoscopic resections. One hundred and loss was seen. One month after the shunt insertion eighty-six patients were studied in more detail because sepsis occurred, the shunt was found to be non-functional they were considered to have had high-risk procedures.
and was removed. In four patients chylous leakage was noted peroperatively after retroperitoneal lymph-node dissection, in three the leakage was successfully repaired.
DISCUSSION
In a total of 12 post-operative patients (7.4%) with high-risk procedures, chylous ascites was detected (Table Chyloperitoneum is more prevalent after extensive abdominal surgical procedures for cancer therapy. 1). Dissection of retroperitoneal lymph nodes was most frequently related to post-operative chylous leakage Chew-Wun Wu et al. 6 report an incidence of chylous leakage of 5% after (sub)total gastrectomy. (11%). Hemi-hepatectomy in itself never resulted in chylous leakage, so the 23 patients with only hemiWe report that chylous leakage is found particularly after retroperitoneal lymph node dissection. In most hepatectomy were not included in the high-risk procedures.
patients the chylous leakage stopped with restrictive dietary measures, but severe depletion and cachexia can Table 2 lists the characteristics of the 12 patients with chylous ascites. All patients received an intestinal feeding occur.
Compared to the report of Chew-Wun Wu et al.
6
tube and MCT drip feeding. Total parenteral nutrition was the initial choice in patients 6, 7 and 12. In most chylous leakage was observed more frequently in our study. It is possible that only prolonged leakage with patients chylous leakage started within 6 days of the operation. In one patient abdominal swelling persisted serious consequences were reported by other authors. DeHart et al. 2 state that some degree of lymphatic leakage and paracentesis under ultrasonographic guidance revealed chylous ascites. The chylous ascites diminished follows every retroperitoneal operation. Bhat et al. 4 conclude that injury to the lymphatic system is perhaps and stopped within 6 days of MCT diet in eight (66%) patients. In one patient (patient 10) after thoracomore common than reported. Our results show that the majority of chyle leaks will abdominal lymph-node dissection leakage from a chest tube lasted for 12 days.
heal under conservative therapy with dietary measures only. However, in 25% of our cases (3/12) conservative In three patients a peritoneovenous shunt was placed because of persistent chylous leakage (patient 3) or measures failed. In this patient group further treatment is needed, as prolonged leakage can lead to severe recurrent chylous ascites (patients 4 and 6). In patient 3 chylous leakage occurred during the operation, but cachexia, as was clearly demonstrated in patient 3. 
